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(57) At>stract: The invention relates to a method for preparing a moisture barrier fabric comprising 
needling the fabric in a direction substantially opposite to the advance direction of the fabric with 
baibed needles to increase the density of the fabric by entangling the fibers thereof, open-width 
washing of the needled facecloth fabric with a deteigent and sodium carbonate to further increase 
fobric density by allowing the fabric to neck down or bulk at a substantially random rate, coating 
one side of the fabric with at least one cpadng of a latex formulation for use in forming the back- 
coating of the moisture barrier &bric, comprising a (meth)acrylic acid urethane copolymer having 
a curing temperature of approximately 250 to 275 **F, and immersing the dry moisture barrier fab- 
ric, including the latex backing, into a bath of fluorochemical and a solution containing about 10 
to about 15 wt% polyurethane, and r^oving excess fluorochemical from the treated fabric. 



^ INSPECTION^ 



wo 02/070810 A2 liDHHiiiliiiiiiiiHill] 



Eurasian patent (AM, AZ. BY. KG, KZ, MD, RU, TJ. TM), 
European patent (AT, BE, CH, CY, DE, DK, ES, FI, FR, 
GB, GR, IE, rr, LU, MC, NL, PT, Sa TR), OAPI patent 
(BF, BJ, CF, CG, a, CM, GA, GN, GQ, GW, ML, MR, 
NE, SN, TD, TG). 



For two-letter codes and other abbreviations, refer to the ''Guid- 
ance Notes on Codes and Abbreviations" appearing at the begin- 
ning of each regular issue of the FCT Gazette. 



Published: 

— without international search report and to be republisl^d 
upon receipt of that report 



wo 02/070810 PCT/US02/00646 
MOISTDKE BARRIER FABRIC AND METHODS OF MAKING SAME 



BACKGROUND OF THE INVENTION 

1 , Field of the Invention 

5 This invention relates to moisture barrier fabrics and to methods for making them. 

The febrics are suitable, e.g., as i5)holsteTy febrics. 

2. Description of Related Art 

The need for fabric materials that are impervious, or at least resistant, to moisture 
has long been recognized in the upholstery industry. The desirability of preventing the 

10 penetration of liquids into household furniture is apparent to anyone with small children. 
Penetration of moisture into the interior of fiimiture can result in odors and decay of the 
internal parts of the furniture. In addition, &brics for use in outdoor furniture are also 
desirably moisture resistant, since these fabrics are frequently exposed to the elements. 
Window treatment fabrics, by virtue of their placement near windows and doors, are often 

15 exposed to moisture as well. 

Moisture barrier febrics that are composite materials having a febric "face cloth" 
and a latex backing layer are known in the art. The latex is typically applied in one or 
more coats, using a doctor blade or otiier device for q)plying a thin coating. Prior to 
application of the latex coating, however, composite moisture barrier febrics bsD/e 

20 generally required treatment with a primer to prepare tiie febric surface to receive the 
backing. This ensures good bonding between the fabric and the backing, and reduces the 
risk of delamination or separation. However, use of a primer requires an additional 
coating step and tiie requisite coating process equipment and ttie application of additional 
chemicals to the fabric. 

25 Many of the latices used as fabric coatings have relatively high curing 

temperatures. This linuts the type offebric that can be used in making the face clotii to 
those that have melting points well above the curing temperature of the latex. Often, a 
latex is used that has a c\mng temperature in excess of 3 GO °F, which would turn a woven 
polypropylene fabric into a puddle of resin. This effectively removes polypropylene fix)m 

30 consideration as a possible fececloth material. 

Typically, the face cloth materials of the moisture barrier febrics are treated with 
fluorochemicals to increase oil and water repellency. This treatment generally includes 
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applying the fluorochemicals, e.g., by spraying or other methods, to the fece cloth prior to 
assembly into tilie composite, or during application of the backing layer to form the 
composite. However, such application does not provide a complete coating of the 
backing layer, or even provide complete coverage of the face cloth, and small openings 
5 through which moisture can penetrate flie fabric remain. In addition, subsequent 
processing of tiie fabric can damage the repellent coaling. 

Many moisture barrier fabrics have poor tactile qualities, and do not have a 
pleasant "hand." Since these fabrics are often used as upholstery febrics for interior use 
where the consumer will often touch the febric, the heretofore necessary trade-off 
1 0 between moisture barrier performance and the feel of the fabric to the touch has resulted 
in some consumer dissatisfaction. 

There remains a need in the art for a moisture barrier fabric that can be prepared 
using low coating/curing temperatures, that has improved repellency, that has good hand 
without sacrificing moisture barrier performance, and that does not require the use of a 
15 primer for good resxilts. 



SUMMARY OF THE INVENTION 
In one embodiment, the invention relates to a method for preparing woven fece 
cloth for back coating with a latex, comprising needling the fabric in a direction 
20 substantially opposite to the advance direction of the fabric to increase the density of the 
&bric by entangling the fibers thereof. 

In another embodiment, the invention relates to a method for open-width washing 
of the facecloth fiibric with a detergent and sodium carbonate to further increase &bric 
density by allowing the M>ric to neck down or bulk at a substantially random rate. 
25 In yet another embodiment, the invention relates to a latex formulation for use in 

forming the backcoating of the moisture barrier fabric, comprising a (meth)acrylic acid 
urethane copolymer having a curing temperature of approximately 250 to 275 ^^F. 

In yet embodiment, the invention relates to a method of ^plying fluorochemical 
to a moisture barrier fabric by immersing tiie dry moisture barrier febric, including the 
30 latex backing, into a bath of fluorochemical, and removing excess fluorochemical from 
the treated febric. 
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In yet another embodiment, the invention relates to a method of improving the 
hand of the fabric by treating the febric with a solution containing about 10 to about 15 
wt% polyurelfaane. 

In yet another embodiment, the invention relates to a method for preparing a 
5 moisture barrier fabric comprising needling the fabric in a direction substantially opposite 
to ttie advance direction of the fabric with barbed needles to increase the density of the 
fabric by entangling the jBbers thereof open-width washing of the needled faceclotii 
&bric with a detergent and sodium carbonate to further increase fabric density by 
allowing the febric to neck down or bulk at a substantially random rate, coating one side 
10 of the fabric with at least one coating of a latex formulation for use in forming the 
backcoating of the moisture barrier fabric, comprising a (meth)aciylic acid urethane 
copolymer having a cxiring temperature of approximately 250 to 275 °F, and immersing 
the diy moisture barrier fiibric, including the latex backing, into a bath of fluorochemical 
and a solution containing about 10 to about 15 wt% polyurethane, and removing excess 
1 5 fluorochemical from the treated fabric. 

The invention also relates to the moisture barrier fabric produced by the methods 
described above. 

The invention provides a method for making a moisture barrier &bric that does not 
requireflieuseof a primer coating to apply the backing layer. It also uses a latex 

20 composition that cures at a relatively low temperature, thereby decreasing process energy 
requirements and increasing the range of fibers that can be used to make tiie facecloth 
&bric. The appUcation of fluorochemical to the entire composite, instead of just one 
surface of the facecloth &bric, encapsulates tiie cotn^site with water and oil repellent, 
and tends to close small openings in the composite that might otiierwise admit moisture. 

25 Finally, flie application of polyurethane to the £abric gives it a softer, more pleasant hand, 
rendering the febric more desirable to consumers. 

The invention will be described in more detail bebw by reference to the drawing 
figures, and to specific embodiments thereof, vAnch are intended to be illustrative only, 
and not to limit the scope of the invention in any way. 

30 
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BRIEF DESCRIPTION OF DRAWINGS 
FIG. 1 is a schematic block diagram showing the process steps of one embodiment 
of the invention. 

FIG. 2 shows schematic, transverse cross sectional and longitudinal cross sectional 
5 views of a needle used in the needling process of one embodiment of the invention. 

DETAILED DESCRIPTION OF SPECIFIC EMBODIMENTS 
As shown m FIG. 1, woven febric is subjected to a needling step in order to 
entangle the fibers of the febric, thereby decreasing the necessity for the application of a 

10 primer prior to application of the latex backcoating. Needling is done using, e.g., the 
Foster needles shown in FIG. 2. The leading edge of the needle is barbless, and 
penetrates the fibers against the direction of fabric flow. This penetration itself causes 
little fiber entanglement. However, the needies, which may have a triangular transverse 
cross section, have one or more barbs located at various distances fiom the tip (e.g., the 

15 needle in FIG. 2 has barbs at 8.5 mm &om the tip and 6.4 mm firom the tip). The 

orientation of the barbs may vary, but barbs that point in the direction of the leading edge 
of the needle, as shown in FIG. 2, have been found to be satisfactory. The barb angle of 
the barbs may vary substantially; a 20 ° barb angle has been found to be satis&ctory . 
Sunilarly, the depth and shape of the barbs may vary; barbs 4at are 0.0048 inches deep, 

20 witiiatdckup, havebeenfoimdtobesatisfectory. The barbs on the lagging edges of the 
needle also penetrate the fibers against the direction of fabric flow, but cause 
entanglement of the fibers. 

While the processing rate of the needling step is necessarily some\^t variable, it 
has been found that processing at 20 yds/min gives satisfectory results. Needling is 

25 generally done to a deptii of 7.5 in. at 1 150 RPM. The needles may be staggered (i.e., 
horizontally ofTset) to achieve maximum penetration. Varying process parameters 
slightly can cause the needling to occur in a substantially random pattern. Needle 
penetrations are approximately 300 to about 400 penetrations per square inch, more 
particularly about 370 penetrations per square inch. 

30 In another embodiment of the invention, the fececlolh fabric (desirably after 

having imdergone the needling step described above) undergoes open-width washing to 
furflier increase the density of the fabric. The fabric is contacted with a solution of 
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detergent, desirably a nonionic detergent, and sodium carbonate at a temperature of 
around 120 ^^F. This solution typically contains nonionic detergent in concentrations 
ranging from about 0.05 to aboxit 1 .00 g/L, more particularly about 0.25 g/L. Sodixmi 
carbonate is generally present in concentrations ranging from about 0.75 g/L to about 1.5 
5 g/L, more paiticiilarly about 1 .25 g/L. Washing can be done in an open width continuous 
washer, e.g., incorporating a soaping vat and one or more rinsing chambers. While the 
processing speed can vary, satisfactory results have been obtained using a processing 
speed of 40 yds/miiL 

As described above, the latex used to form tiie backcoating of the moisture barrier 

10 fabric of the invention is one that requires a low curing temperature, typically around 250 
T to around 275 T. Desirably, the latex will have a minimum viscosity of at least about 
20,000 cp to about 30,000 cp at about 25 more particularly a minimum viscosity of 
about 50,000 to about 60,000 cp at about 25 °C. Suitable latices generally include blends 
of acrylic and polyurethane polymers, such as PERFORMAX 3569A (acryUo- 

1 5 polyurethane latex emulsion, BF Goodrich). 

The backcoating can applied using a series of tenter passes, although other 
techiuques known in the art for ^plying coatings to fabrics can also be iised. For 
example, the fabric can undergo one or more tenter passes wherein an acrylic- 
polyurethane copolymer is applied by a thin blade applicator at a temperature of aroxmd 

20 275 ^'F and a dwell time of around 1 5 seconds. The latex copolymer may have 

incorporated therein an antimicrobial, such as INTERSEPT antimicrobial (Interface, 
hic). Additional tenter passes that are either dry (but at an elevated temperature of, e.g., 
around 250 °F) or using a tube blade (for a roimded edge application) may also be used. 
After the backcoating has been ^pUed, tiie fibric, including the backcoating, is 

25 submerged in a batti containing the fluorochemical. In a specific embodimm^the balh 
contains an aqiieous solution of about 10 to about 15 wt% of a nonionic fluorochemical. 
One example of a suitable nonionic fluorochemical is FC1367 (fluoroaliphatic polymer 
composition, 3M). 

The bath can also contain one or more stainblockers (such as, e.g., around 10 wt% 
30 ofastainblocker, such as a mefhylacrylic acid-based stain blocker, in particular, an 

anionic MAA based stainblocker, known in the art and marketed by companies such as 
3M as FC672), wetting agents (typically non-rewetting wetting agents, such as, e.g.. 
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around 0.5 wt% of a wetting agent like Unifroth 0448 (nonionic surfactant, Unichem) are 
used to increase compatibilily with the fluoropolymer). 

Thefebricmay also be treated with a solution of about lOto about 15 wt% 
polyurethane, in order to modify the hand of the fabric (i.e., to make it feel softer). The 
5 polyurethane can be incorporated into the fluorochemical treatment solution, or ^)plied as 
a separate step, if desired. Desirably, the polyurethane is ethoxylated in order to increase 
its emulsifiability, althougji non-ethoxylated polymers can also be used. An example of a 
suitable etfioxylated polyurethane is Dicrylan BSRN (urethane emulsion, CDB A). 

The fluorochemical and/or polyurefliane is applied in the bath at a rate of about 10 
10 to about 70 % wet pick up, and a liquor to goods ratio of about 150:1. The ^plication 
temperature is not critical, and the solution may be applied at ambient temperature. 
Dwell time in the bath can range from about 1 to aboiit 5 seconds. Any excess treatment 
Uquid is removed firom tiie fabric, e.g., by passing the fabric through nip rollers at a nip 
pressure of about 20 to about 40 psi. The treatment mixture is then allowed to cure at a 
1 5 temperature of about 225 to about 300 T 

The invention has been described above with respect to its specific embodiments. 
This description is not intended to limit the literal scope of the appended claims or of the 
range of equivalents to \^ch ttie claims are entitled. 



6 



wo 02/070810 



PCT/US02/00646 



WHAT IS CLAIMED IS: 
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1. 



A method for preparing a moisture barrier febric, comprising: 

needling a woven febric with a needle having at least one barb sufiBcient to 



3 entangle the fibers of the woven fabric. 

1 2. The method of claim 1, wherein the needling is in a direction substantially 

2 opposite an advancing direction of the fabric, 

1 3 . The method of claim 2, wherein the barbs are oriented gmerally in the direction of 

2 needling, and penetrate the fabric in a direction substantially opposite the advancing 

3 direction of the fabric. 

1 4. The method of claim 3, \^erein the needle comprises at least one barb having a 

2 barb angle of about 20 °. 

1 5. The method of claim 1, Avhereiu the needling comprises piercing the fabric with 

2 multiple needles arranged in a staggered arrangement 

16. A method for preparing a moistOre barrier fabric, comprising: 

2 contacting a woven fabric with a washing soliition comprising: 

3 a detergent; and 

4 sodium carbonate. 

1 7. The mediod of claim 6, \^dierein the detergent is nonionic. 

1 8. Themethodofclaim6,Miierein the contacting occurs at a temperature of about 

2 120 °F. 

1 9. The method of claim 6, wherein the contacting occurs in a sozqping vat, and fiirttier 

2 comprising rinsing the fabric in water or an aqueous solution in one or more rinsing . 

3 chambers. 
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10. The method of claim 7, wherein tiie nonionic detergent is present in a 
concentration ranging firom about 0.05 to about 1 .00 g/L of the washiog liquid. 



1 11. The method of claim 1 0, wherein the nonionic detergent is present in a 

2 concentration of about 025 g/L of the washing liquid 

1 12. The method of claim 6, v^ierein the sodium carbonate is present in a concentration 

2 ranging firom about 0.75 g/L to about 1 .5 g/L of the washing liquid. 

1 13. The method of claim 12, wherein the sodium carbonate is present in a 

2 concentration of about 125 g/L of the washing liquid. 

1 14. A method for preparing a moisture barrier &bric, comprisuig: 

2 applying at least one coating to a side of a woven febric, the coating comprising an 

3 aqueous latex emulsion of blend of acrylic and polyurethane polymers having a curing 

4 temperature ranging from about 250 TF to about 275 T. 

1 15. The method of claim 14, further comprising cxiring the acrylic^polyurethane 

2 copolymer. 

1 16. The method of claim 1 4, vdierein at least two coatings of latex emulsion are 

2 ^plied to the woven fibric. 

1 17. The method of claim 14, wherein tiie latex emulsion has a viscosity of at least 

2 20,000 cp. 

1 18. The method of claim 17, wherein the latex emulsion has a viscosity of at least 

2 30,000 cp. 

1 19. The method of claim 1 8, A^erein the latex emulsion has a viscosity of at least 

2 40,000 cp. 
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20. The method of claim 19, \^erem Ae latex emulsion has a viscosity of at least 
50,000 cp. 



1 21 . The method of claim 20, A^erein the latex emulsion has a viscosity of at least 

2 60,000 cp. 

1 22. A method for preparing a moisture barrier fabric, comprising: 

2 immersing a fabric comprising a woven fececloth and a latex backing in a 

3 treatment solution comprising a fluorochemical. 

1 23. The method of claim 22, wherein the treatment solution fiirther comprises a 

2 stainblocker. 

1 24. The method of claim 22, wherein the treatment solution further comprises a 

2 wetting agent 

1 25. The method of claim 22, wherein the treatment solution further comprises a 

2 polyurethane. 

1 26. The method of claim 22, v^iierem the fluorochemical is present in the treatment 

2 solution in an amount ranging from about 10 wt% to about 15 wt% based on the total 

3 treatment solution. 

1 27. The method ofclaim 25, \^erein the polyurettiane is present in &e treatment 

2 solution in an amount ranging from about 10 wt% to about 15 wt% based on ttie total 

3 treatmefnt solution. 

1 28. ITie method of claim 22, \^erein the fluorochemical is nonionic. 

1 29. The method of claim 23, wherein the stainblocker is anionic. 
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30. The method of claim 23, v4ierein the stainblocker comprises a polymer of 
(meth)acrylic acid. 



1 31. The metfiod of claim 24, vs^erein the wetting agent is a non-rewetting wetting 

2 agent. 

1 32. A method for preparing a moisture barrier fabric, comprising: 

2 immersing a fabric comprising a woven facecloth and a latex backing in a 

3 treatment liquid comprising a polyurethane. 

1 33. The method of claim 32, wherein the polyurethane is present in the treatment 

2 liquid in an amoimt ranging from about 10 wt% to about 15 wt% based on the total 

3 treatment solution. 

1 34. The method of claim 32, wherein the polyurethane is present as an emulsion. 

1 35. The method of claim 32, wherein the polyurethane is ethoxylated. 

1 36. A method for preparing a moisture barrier j^ric, comprising: 

2 needling a woven fabric with a needle having at least one barb sufficient to 

3 entangle the fibers of the woven febric; 

4 contacting the needled woven fabric wifli a washing solution comprising: 

5 a detergent; and 

6 sodium carbonate; 

7 applymg at least one coating to a side of a woven febric, the coating comprising an 

8 aqueous latex emulsion of an aciylic-polyurethane copolymer having a curing 

9 temperature ranging from about 250 T to about 275 T; 

1 0 immersing a febric comprising a woven fececloth and a latex backing in a 

1 1 treatment solution comprising a fluorochemical and a polyurethane. 
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